Abstract: The X-Ray Structures of (5) cis-PtBr 2 (P(OMe) 3 ) 2 , (6) cisPtBr 2 (P(OMe) 2 Ph) 2 , (7) cis-PtBr 2 (P(OMe)Ph 2 ) 2 , (8) cis-PtBr 2 (PPh 3 ) 2 , (9) cisPtI 2 (P(OMe) 3 ) 2 , (10) cis-PtI 2 (P(OMe) 2 Ph) 2 , (11) cis-PtI 2 (P(OMe)Ph 2 ) 2 and (12) cisPtI 2 (PPh 3 ) 2 are reported and compared with the previously reported chloride analogues. The magnitude of the J{Pt-P} varies linearly with the Pt-P bond length (l Pt-P = 2.421 -J/24255) for these 12 complexes.
Introduction
As a consequence of their interesting reactivity and since the discovery of the anticancer action of cis-platin 1 the study of square planar platinum complexes has been of great interest. Platinum complexes containing phosphorus ligands are of particular interest as their 31 P NMR spectra contain 195 Pt satellite peaks which allow the 31 P- 195 Pt coupling constant to be measured giving insight into the nature of bonding around the platinum centre 2 . Previous studies have shown in a limited range of compounds that there is a crude correlation between the P-Pt bond length and the 31 P-NMR. Crystals suitable for X-ray crystallography were grown by slow diffusion of hexane into a solution of the complex in dichloromethane for all except PtBr 2 (PPh 3 ) 2 (grown by slow diffusion of hexane into a solution of the complex in chloroform). 
Preparation of cis-PtI

Crystallography
Crystal structure data were collected for all complexes at 125 K using a Rigaku SCXMini, (Mo radiation). All data was corrected for absorption. The structures were solved by direct methods and refined by full-matrix least-squares methods on F 2 values of all data 9 . Refinements were performed using SHELXL 10 .
Results and Discussion
The crystal structures and 31 constant is observed to decrease in the order P(OMe) 3 Comparing the structures of compounds (1)-(12) it can be seen that for each of the halides the Pt-P bond length is seen to increase in the order P(OMe) 3 < P(OMe) 2 Ph < P(OMe)Ph 2 < PPh 3 with the PPh 3 complexes having Pt-P bond lengths ca. 0.06 Å longer than the P(OMe) 3 complexes (Table 2, Figure 4 ). For each of the phosphorus ligands the Pt-P bond length increases in the order Cl < Br < I with Pt-P bond lengths in the iodide complexes being ca. 0.03 Å longer than their dichloride equivalents.
These two effects are in accord with [1] the π-acidity of the phosphorus ligands increasing as the oxygen content rises and [2] the heavier halogens being better π-acceptors and thus phosphorus trans to iodine is less strongly bound than phosphorus trans to chloride.
When considering the magnitude of the {Pt-P} coupling constant the s-character of the orbitals involved in the Pt-P bond is usually considered to be the most important variable.
Thus, to a good approximation, the coupling constant is given by equation We found that as the bond length increases the coupling constant decreases.
The correlation between these two measurements in this series of compounds is rather good giving a reasonable straight line that can be fitted by equation 2 ( Figure 5 ). We did consider that another way of gauging the s-character and hence the strength of the bond would be to look at the R-P-R, R-P-O and O-P-O bond angles in these complexes with larger values indicating a move towards more ideal sp 3 hybridisation however we did not observe any correlation in this regard.. It thus appears that in a narrow series of complexes the coupling constant could be used as a good indicator of bond length.
To further test the principle we compared Pt-P bond lengths and [50] [51] This supports the assertion ( Figure   6 , Table 5 ESI) that the larger the coupling constant the shorter the Pt-P bond length.
As can be seen in Figure 6 the correlation is not necessarily linear since at the extremes significant energetic stabilisation is needed in order to influence bond length and the magnitude of coupling constants is a better measure of s orbital overlap than of absolute bond length, however the best fit straight line is given by equation 3.
Using equations 2 and 3 we tested the accuracy of the correlation as an indicator of bond length on a selection of compounds (Table 6 ). It is interesting to note that in most cases equation 2 tends to give a more accurate result than equation 3 the former being on average within 0.015 Å of the observed distance and the latter within 0.02 Å.
The accuracy of equation 3 could potentially be improved with a more extensive literature search. Table 3 . Experimental and refinement details for the X-ray structures for (5)- (8) Compound ( Figure 2: X-ray crystal structure of (7). The structures of (5), (6) and (8) are not illustrated as they are similar.
Figure 3: X-ray crystal structure of (10). The structures of (9), (11) and (12), are not illustrated as they are similar. 
